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HELP — SELL & TELL | Page 3 

JOURNAL EDITOR ADDRESS CHANGE Page 3 

DEFINING VARIABLES | | Page 4 
A BIT ABOUT DEMYSTIFYING VARIABLE TYPES AND NUMBER OF AVAILABLE VARIABLES. 

POKING TO BETTER BASIC Fages 5— 3 
  JOE LEONدن

CONTINUING WITH VARIABLES BUT USING THE POKE FUNCTION TO DEFINE SOME MORE. 

SINGLE TRACK FORMATTER Pages تدل ےک 
m DAVE MITCHELL 

THE SOURCE CCDE IS PRESENTED: FOR ED/ASSEMBLER USERS. LABEL II HELD OVER TILL 
NEXT ISSUE DUE TO SPACE LIMITATIONS. | 

FAST BASIC FART I == هپ == 19-12 
BY BOB KITCH | 

A NEW SERIES BY BOB EXPLAINING BASIC PROGRAM STRUCTURE IN MEMORY AND HOW TO USE 
MACHINE CODE FROM AND WITHIN BASIC. 

RENEWING PRINTER ےہ ےہ ےک ےہ وو ےہ وس ټپ ګپ وچ ايچ is-i4 
BY JOHN 1 5131ھ Ti آ" 

JOHN GIVES US SOME TIPS ON HOW TO CUT PRINTER RIBBON COST CONSIDERABLY. 

 DOUBLE PRECISION ARI ؟ و وے ۲ )3 IC وس يچ هپ == 1 =+
MEVILLE HUGHESدم د  

NEVILLE HAS DISCOVERED HOW TO GET BETTER ACCURACY WITH DOUBLE PRECISION MATHS. 

DOUBLE PRECISION ADDENDLUPF Fages 14--15 

DOUBLE PRECISION IM USE | Page i5 

VZ id4K ج2 توم MEMORY EXPANSION Pages و ے٤ 2 
By JOE LEON 

INCREASING MEMORY IS GETTING A LOT CHEAPER THESE DAYS AND I HAVE INCREASED MINE 
TO 744K AND IT CAN BE TAKEN A GREAT DEAL HIGHER STILL. ۱ 

DALE MITOHELL SOFTWARE SALE rage 1c 
Fa TCHS. 3 — EXT DOS هپ ۳[ 341 ےگ ؟ ፒጅ COPIER 

FE TER HICKMAN SOFTWARE SALE Frage iF 
 |  MODEM & M/C DISASSEMLERاد س

Z= یہ <<. x بسم 

DIESE TX وس وے ےہ وہ و٣ ےب x NEWS E SUBSCRIPTIONS Fage e 

APOLOGIES: 
ሃደ LOTTO DISK MODS HELD OVER TILL NEXT ISSUE DUE TO LACK OF TIME, ED. 

DISCLAIMERS Every EFFORT IS MADE TO INSURE THE ACCURACY OF INFORMATION 
CONTAINED WITHIN BE IT GENERAL, TECHNICAL, PROGRAMMING, ETC. NO RESPONSIBILITY CAN 
SE ACCEPTED BY HUNTER VALLEY VZ USERS’ GROUP OR AUTHOR AS A RESULT OF APPLYING SUCH 
INFORMATION IN PRACTICE. 

COPYRIGHT THe HUNTER VALLEY VZ JOURNAL IS SUBJECT TO COPYRIGHT AND NO ` 
MATERIAL IN THE JOURNAL MAY BE REPRODUCED IN PART OR WHOLE WITHOUT THE CONSENT OF 
THE HUNTER VALLEY USERS' GROUP OR THE AUTHOR WHO RETAINS COPYRIGHT. 



 دہ ck KX HELP ሠ SELL & TELL Ad ال * - >= هک 3

EDITOR ADDRESS CHANGE =: ۱ 
AS SOME OF YOU MAY BE AWARE MY HOUSE HAS BEEN SOLD AND I'LL BE 

MOVING OUT IN A FEW WEEKS TIME. TILL I GET SETTLED IN MY NEW PLACE PLEASE SEND ALL MAIL MEANT FOR ME OR THE CLUB TO: 

J.F. LEON or H.'V.'VZ.Lu».^—G. 
FO BOX 161 JESMOND 2299 

I'LL ADVISE MY NEW ADDRESS AND PHONE NUMBER IN A FUTURE ISSUE. IN 
THE MEANTIME TRY THE OLD NUMBER OR WRITE TO THE PO BOX NUMBER. 

GETTING READY TO MOVE HAS BEEN VERY TIME CONSUMING AND TIRING AND AS A RESULT I'M WAY BEHIND IN ANSWERING MAIL AND BUILDING PLANNED . 
PROJECTS. LIT WILL TAKE ME A WHILE TO CATCH UP, SO PLEASE BE PATIENT AND I'LL GET BACK TO YOU AS SOON AS I CAN, ED. 

WANTED TO BUY/EXCHANGE: ` 
WANTED TO BUY VZ 300 IN GOOD WORKING ORDER OR WILL TRADE VZ 200 FOR VZ 300. IF YOU CAN HELP PLEASE CONTACT: 

STEPHEN GAYST ۰. 
12/43 JOHNSON STREET CHATSWOOD 2067 PHONE: (82) 411 6791 

DISE PROBLEM 4 BY BEN HOBSON و 
I BOUGHT A PACK OF DSE RED SPOT DISKS AND THE WRITE PROTECT TABS WERE THE ALUMINIUM TYPE. WHEN PUT ON A DISK, ET WOULDN'T FIT IN THE DRIVE. THE ULTIMATE WRITE PROTECT. 

SOLUTION: IF YOU HAVE SIMILIAR PROBLEMS WITH YOUR DISKS THEN 
TRY THINNER WRITE PROTECT TABS. ۱ ۱ 

DIS PROBLEM ےک = 
ROSS WOODS HAD PROBLEMS WITH NASHUA DZISKS WHICH WOULD GIVE 

READ/WRITE PROBLEMS WHEN USED WITH THE VZ MOST OF THE TIME, NO 
PROBLEMS WITH FLIP SIDE OF DESK THOUGH. . 

COMPUTEC DISKS FROM KMART 
L BOUGHT SEVERAL BOXES OF THESE DISKS AND MOST WERE CONCAVE EVEN | THOUGH THEY CAME IN STURDY PLASIC CASES.  NEEDEESS TO say I FOUND THEM 

TO BE UNRELIABLE FOR USE WITH THE ۹ 

SOLUTIONS TRY DIFFERENT BRAND OF DISK IF THE BRAND YOU'RE 
USING IS CONSTANTLY GIVING YOU READ/WRITE PROBLEMS. 

FINAL YZ CLEARANCE SOLE = | ۱ 
DICK SMITH IS HAVING A VZ CLEARANCE SALE AT ITS PENRITH STORE 

WHICH STARTED ABOUT MID JULY. NOT MUCH IN THE WAY OF HARDWARE I 
BELIEVE, MAINLY SOFTWARE. 1 HAVEN'T HAD A CHANCE TO GO DOWN AS YET 
FOR A LOOK SEE. 

FOR MORE DETAILS CONTACT: ይ 
Dick SMITH. = PENRITH STORE - PHONE: (047) 323 400 

SOME STORES MAY STILL HOLD SOME STOCKS. OF VARIOUS VZ ITEMS BUT 
THEY'LL BE FEW AND FAR BETWEEN. VZ 300's, DISK DRIVES AND CONTROLLERS 
ARE ABOUT NON EXISTENT AS FAR AS I KNOW. THE TIME IS NEARLY HERE WHEN 
THE ONLY SUPPORT ሃደ USERS WILL HAVE IS FROM ۷7 USER GROUPS AND 
PUBLICATIONS AND HOW LONG THEY CONTINUE TO EXIST IS UP TO YOU, | 



DEFINING INT—STR—SNG— DBL <= ےہ y = 

JAR IABLES 

THERE ARE THREE VARIABLE TYPES IN COMMON USE WHICH ALL OF YOU 
SHOULD BE FAMILIAR WITH, WHICH ARE: | ۱ 

ል-2 - SINGLE PRECISION VARIABLES. 
A$-Z$ - STRING VARIABLES. 
AR-2% - INTEGER VARIABLES. 

THIS GIVES US 78 VARIABLES, 26 IN EACH RANGE, SUT CAN BE INCREASED 
TO MANY HUNDREDS ፳ሃ USING TWO CHARACTER VARIABLES, EG: 

AU-AS - AA-AZ - ۸۵5-۸95 - AAS-AZS - ۸۵-۸۵۵ - ۵۸-5 
80-89 - 38۸-32 - 505-895 - BAS-BZ$ - 505-895 - 5848-5 
 یھ  Ve VETته : YOی9 08
20-29 - 28-22 - 205- Z9% - 243-225 - 20-298 - 285-55 

NOTE: A NUMBER CANNOT BE USED AS A VARIABLE BUT CAN BE USED AS SECOND 
CHARACTER IN A VARIABLE AS THE EXAMPLES ABOVE SHOW. 

THAT GIVES US ANOTHER 2808 VARIABLES FOR.A TOTAL OF 2888, MANY 
MORE THAN YOU'LL EVER USE, THAT BY NO MEANS IS ALL THE VARIABLES 
AVAILBLE TO THE VZ USER. ALL THE SINGLE PRECISION VARIABLES STARTING 
WITH A-Z CAN BE DEFINED (CHANGED) TO ONE SF FOUR VARIABLE TYPES, SEE 
POKING TO BETTER BASIC ART TICLE FOR AN EXPLANATION. 

: I'VE SEEN THREE OR MORE CHARACTERS USED FOR A VARIABLE NAME, BUT 
L STRONGLY ADVISE AGAINST ITS USE AS IT CAN GET YOU INTO TROUBLE, EO: 

10 ABC-212545:4BD223456:ABZ2224567:PRINT AGC; ABD: ABZ 
34567 34567 34567 | 

ONLY THE FIRST TWO CHARACTERS IN G VARIABLE NAME ARE VALID AND IN 
ABOVE EXAMPLE THE vz ONLY RECOGNISES ‘AB’ WHICH ALL THREE VARIABLES 
SHARE, SO ABC & ABD = ABZ BECAUSE ABZ WAS THE LAST ONE DEFINED. 

MOTE z THe VZ RECOGNIZES VARIABLES A, AS & AZ THROUGH TO Z, 25 8 
ረጃ AND ALL TWO CHARACTER VARIABLES STARTING WITH THE SAME FIRST 
CHARACTER AS ALL BEING DIFFERENT VARIABLES. THERE ARE TWO: EXEPTIONS: 

1) 10 DEFINT A 
20 A=123:A%=999:PRINT A:A% 

 ووو ووو

BOTH ۸ & 'ልጄ' HAVE BEEN DEFINED AS AN INTEGER VARIABLE WHICH 
MEANS BOTH VARIABLES ARE SAME. SO A = AR AND 999 GETS PRINTED. 

DO NOT MIX DEFINT A-Z AND A%-2% IN THE SAME PROGRAM. 

2) 10 DEFSTR B 
20 B="TEST | ":B3="TEST 2 ":PRINT B; BS 
TEST 2- TEST 2 

SOTH B' 8 'BS' HAVE BEEN DEFINED AS A STRING VARIABLE WHICH MEANS 
BOTH VARIABLES ARE THE SAME. 50 B = 83 AND TEST 2 GETS PRINTED, 

DO NOT MIX DEFSTR A-Z AND 45-25 IN THE SAME PROGRAM. 

MOTE = WHEN TWO VARIABLES ARE THE SAME, THE LAST ONE DECLARED AS 
IN ABOVE EXAMPLES HOLDS THE VARIABLE CONTENT BE IT NUMERIC OR TEXT, 



| OR EPROM 

POK T ዛር TO BETTER BASIC e ⁄ = 

JOE LEONوم  

AS MOST OF YOU MAY BE AWARE THE VZ HAS A HOST OF HIDOEN FUNCTIONS 
WHICH CAN BE ASSESED OR ACTIVATED BY HAVING AN EXTENDED BASIC PROGRAM 

INSTALLED. FOR THOSE THAT HAVEN'T EITHER A POKE OR TWO IN 
CASES WILL DO THE SAME. THE POKE FUNCTION ALLOWS VZ USERS TO 

(WRITE) TO A PARTICULAR MEMORY LOCATION WHICH MUST BE IN RAM, 
SOME 
POKE 

IN THE COMMUNICATION REGION OF RAM THERE ARE 26 ADDRESSES, ONE 
ADDRESS FOR EACH VARIABLE FROM A TO ረ WHICH CAN SE DEFINED (CHANGED) 
IN TWO WAYS FROM BASIC. ONE IS USING THE EXTENDED BASIC FUNCTIONS 
DEF INT. DEFSTR, DEFSMG and DEFDEL ۔ 

THE OTHER IS USING POKE FUNCTION TO POKE ONE OF FOUR VARIABLE TYPE 
VALUES. BELOW IS A LIST OF THE FOUR DEFINE FUNCTIONS, THEIR VALUES 

AND THE VARIABLES A TO ረ AND THEIR PEEK/POKE ADDRESSES. 

VAR - POKE ADDRESS VAR - POKE ADDRESS 

A = POKE 30977 N = POKE 30990 
B = POKE 30978 O = POKE 30991 
C = POKE 30979 P = POKE 30992 
D = POKE 30980 Q = POKE 30993 
c = POKE 30981 R = POKE 30994 
F = POKE 38982 ጋ = POKE 3@995 
G = POKE 3 T = POKE 3@996 
H = POKE 3@984 U = POKE 30997 
L = POKE 5 ሃ = POKE 30998 
J = POKE 56 W = POKE 30999 
K = POKE 20967 X = POKE 51000 
L = POKE 30988 Y = POKE 21261 
M - POKE 50989 Z = POKE 2 

TYPE IN THE LITTLE PROGRAM BELOW AN RUN IT. YOU'LL SEE ADDRESSES 
222/77 TO 351002 DISPLAYED ON THE SCREEN TOGETHER WITH 4'S ALONG SIDE 
EACH ADDRESS. WHAT THAT MEANS IS THAT ALL VARIABLES FROM A TO Z ARE 
DEFINED AS DEFSNG (SINGLE PRECISION) TYPE AND IS THE DEFAULT VALUE. 

10 CLS:FOR X = 30977 TO 31092 
20 PRINT" ";X; PEEK OO , ¿NEXT X 

ANYTIME YOU RUN A PROGRAM OR USE THE CLEAR FUNCTION ALL VARIABLES 
ARE RESET TO THEIR. DEFAULT VALUES. WHAT THAT MEANS IS THAT YOU HAVE 
TO DEFINE THE VARIABLE TYPE SOMEWHERE IN THE PROGRAM YOURSELF. 

DEFINING INTEGER YARIABLESa 

1@ DEFINT A oR 10 POKE 30977,2 1 
20 REM DEFINES AS INTEGER ANY VARTABLE STARTING WITH ‘A’ 
30 ል=1 25455 , | 25  ልፎ=1 2565 , 987 :PRINT 8 
12345 12345 

MOTE: INTEGER = ANY WHOLE NUMBER WITH NO FRACTIONS OR DECIMAL 
PLACES IN THE RANGE OF -32768 TO 32767. 
INTEGER ONLY HANDLES WHOLE NUMBERS WITH NO ROUNDING OFF, 
AR-2% CAN BE USED ALSO, BUT AS MENTIONED BEFORE, 
DO NOT USE DEFINT A-Z AND A%-Z% IN THE SAME PROGRAM. 



POKING TO BETTER BASIC CONT. ہہ ےک Z 

DEFINING STRING VARIABLES: 

10 DEFSTR B ዕጸ 10 POKE 535 
20 REM DEFINES AS STRING ANY VARIABLE STARTING WITH 'B', 
HE B="HELLO":BC="12345"; : PRINT B;BC 

LEO 12345 

MOTE = STRING = ANY TEXT, NUMERIC OR GRAPHIC MEI 
WHICH ARE ENCLOSED WITHIN QUOTES, EG: ("TEXT 1). 
NO '$' SIGN AFTER B or BC. 
A$-Z$ CAN BE USED ALSO, BUT AS MENTIONED BEFORE, 
DO NOT USE DEFSTR A-Z ano ۸5-75 IN THE SAME PROGRAM. 

Å DEF INING ےہ د Pa SL طخ PRECISION VrfIJAELIEU:s 

10 DEFSNG C oR 10 POKE 30979,4 ( 
20 REM DEFINES AS SINGLE PRECISION ANY VARIABLE STARTINC WITH C' 
30 C=1.25456:CQ=9.87654:CA!=4.567:PRINT C;CQ;CA! 
1.23456 9.87654 4.567 ` 

MOTE = SINGLE PRECISION = 8 DIGIT NUMERIC ACCURACY. 
UP To 8 DECIMAL PLACES ARE SHOWN. 

DEF INING DOUBLE PRECISION VSR T gaz FES s 

14 DEFDBL D oR 12 POKE 3۵988 8 | 
20 REM DEFINES AS DOUBLE PRECISION ANY VARIABLE STARTING WITH 'C' 
- C21/5:021/5:PRINT C:PRINT D 
29022953 
7 3333335343267 4505 

MOTH 5 DOUBLE PRECTSION = 16 DIGIT NUMERIC ACCURACY. 
FOR MORE ACCURACY on DOUBLE PRECISION MATHS see 
ARTICLE ON DOUBLE PRECISION ARITHMETIC. 

DET INING MORE YMáAR1IABDBLESZ 

ŠQ FAR I'VE SHOWN HOW TO DEFINE ONLY A SINGLE VARIABLE AT A TIME. 
IT'S FAIRLY EASY TO DEFINE A WHOLE RANGE AT A TIME, EG: 

10 DEFINT A-M,Q 
20 FOR 2230977 TO 30989: POKE ረ NEXT: POKE 30993,2 

THE FIRST EXAMPLE IS EASY, BUT IN THE SECOND YOU HAVE TO KNOW THE 
ADDRESSES OF THE VARIABLES YOU WISH TO DEFINE. IT'S MORE TEDIOUS, BUT 
ACHIEVES EXACTLY THE SAME RESULT FOR THOSE WITHOUT OUT AN EXTENDED 
BASIC PROGRAM OR EPROM. | 

IN PRACTICE YOU WOULD USE THE '5' AND '%' TO DEFINE YOUR VARIABLES 
AS THEY ARE EASY TO SEE AND UNDERSTAND. DOUBLE PRECISION HAS TO BE 
DEFINED EITHER BY A POKE OR THE EXTENDED BASIC COMMAND DEFDBL. 

IN CASE OF EXISTING PROGRAMS WHERE you'LD LIKE TO DEFINE AS 
INTEGER ALL SINGLE PRECISION VARIABLES YOU WOULD USE ONE OF THE TWO 
EXAMPLES ABOVE RATHER THAN TO PHYSICALLY ADD THE '%' SIGN TO EACH. 



99991 
09992 
69993 
00004 
20005 
09996 
69697 
99998 
69699 
09616 
20011 
29912 
00013 
29614 
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09616 
90017 

.. 00018 
68619 
29629 
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00023 
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00025 
. 56 
920027. 
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24830 

FORMATI SOURCE CODE 

BY DAVE MITCHELL 
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FORMAT د SOURCE CODE CONT. 
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FORMATT SOURCE CODE CONT. 

00241 IN22 INC HL 
09242 
00 3 
90244 

IN23 
IN24 

900245 - 
99246 
20247 
00248 
00249 
00250 
00251 
00252 . 
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00254 
29255 
29256 
24 7 

INZS 

64258 . 
00259 
00260 
80261 
20262 
20263 
09264 
30265 
862656 
00267 
89268 
00269 
20278 
20271 
00272 
992272 
00274 
39275 
28276 
00277 
00278 
90279 
20280 
20251 
20282 
20283 
29284 
69265 
90286 
99257 
20288 
20289 
262996. 
32221. 
00292. 
0 6 29 3 
360294 
20295 
00296 
00227 
00298 
00299 
¿0300 

IN26 ̀  

1N 27 
1N28 

127729 

IN3@ 

AINSI. 
INS3Z 

JP 
JP 
IN 
LD 
XOR 

XOR 

DEC 
OUT. 
JP. 
INC 

JP. 
IN. 

XOR 

JP 
QUT. 
AOR 

። الل 

DEC 

IN33 

CUT 

OUT 
XOR 
LD 
DEC 
OUT 
JP 

፲ቭ23 
11124 
A, (12H) 
ጳ,298 
ሀ 
5 
NC, IN25 
(i10R) ,A 
20H 
D,A 
HL 

(10H) ,A 
IN26 
(10H),À 
00 
DA 
HL 
(10),A 

` IN26 
HL 1 

IN27 ` 
IN28 
A, (12H) 
A,20H 
D. 

C 
NC,IN29 
(19H],À 
20H 

DLA 
- HL 
- . (498) A 

. 1126 
(10H) LA 
44 
DUA 
HL, 

IN31 
۳3 ` 

^ ጺ..(12፪) 
s AQ29H.. 

D. 

C 
NC,INS33 
(19H),À 
20H 
-D.A 
HL 
(10H) , À 
 کا .1124
(10H) ,A 
82 
D,A 
HL 
(1075) ,እ 
IN34 

(LOH). A 
IN3Q 
HL 

00381 INIA INC HL 

903402 INC HL 
00303 NOP 
20304 ` DEC B 
09305 JP N 

0006 RET 

009307 HL1 ADD A,B 
20308 ADD A,B 

30289 ADD A,B 
38318 ADD A,B 
48311 ADD A,B 
39212 ADD A,B 
00313 NOP 

90314 CF BEA 

20315 DEFB 18H 
20316 DEFB @C3H 
00317 HL2 NOP 

00318 813 NOP 
90319 HL4 MOP | 
003240 ADD. A,B 

20321 ADD A.B 
20322 ADD  A,B 

329222 ADD A.B 
20324 ADD A,B. 
39225 NOP 
39226 JP 6GE718H 
39227 DEFB APEH 
44328 IX1 ፲፻ጅ= © 
24329 DEFB 2 
28338 DEFB 1 
30331 DEFB 9 
20332 DEFB Z ` 

40333.  DEFB. MAR. 

329234 DEFR 3. 

20335 |. DEFR. OBE 
20336 . DEED ےہ 
028337 | DEFB.OGCH. 
88338 .. 0፳28-05.-- 
36339 ` DEED- ODR - . 
 ال مظلل 393453

20341 DEFB QER 
20342 DEFB.7 
90343 DEFB- ود ےہ 
99344 . DEFB ۰ 
29 345 MES1 DEFB-1FH. 
۵6346 * SINGLE 
20347 . DEFB GDH 
90348 * 

00349 DEFB. 5 

00350 *ENTER TRACK NUMBER : 
82351 . NOP . 
90352 WE EQU $ 
90353 ` DEFB 13 
90354 * 
00355 *BEL* | 
00356 DEFB. 13 ` 
29357 * 
00358 DEFB 13 
00359 NOP 
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FAST BASIC PART I BY BOR KITOH تک = ሥ 3 ሂ2) 

Connect ing Machine Code to Basic. 

1 HAVE WRITTEN ABOUT MY FAST BASIC TECHNIQUE AND USED IT IN MY 
LIVENUP AND SOUND SERIES OF PROGRAMS FOR THE VZ. IT IS A HYBRID 
LANGUAGE. A NUMBER OF USERS HAVE ALSO ASKED HOW IT IS DONE. I WILL 
ENDEAVOUR TO PROVIDE AN INTERESTING AND ILLUMINATING DISCUSSION OF THE 
TECHNIQUE. | 

THIS IS AN INVITATION TO EXPLORE THIS SIGNIFICANT ENHANCEMENT OF 
NORMAL BASIC. FOR PROGRAMMERS WHO ARE LOOKING FOR BETTER (SMARTER OR 
FASTER) WAYS TO WRITE PROGRAMS, THEN THIS IS OF INTEREST. ALSO, FOR 
BASIC PROGRAMMERS WHO ARE WRESTLING WITH Z80 MACHINE CODE, THEN FAST 
BASIC PROVIDES AN IDEAL INTRODUCTION. 

TO FULLY UNDERSTAND FAST BASIC WE NEED TO EXPLORE - 

HOW A BASIC PROGRAM IS STRUCTURED IN MEMORY, 
HOW TO RESERVE AN AREA OF MEMORY FOR MACHINE CODE, AND 

. UNDERSTAND HOW TO CONNECT MACHINE CODE WITH A BASIC PROGRAM. من م 

BEFORE I COMMENCE, IT IS WORTH MENTIONING SOME BOOKS, THAT MOST 
USERS WILL HAVE IN THEIR COLLECTIONS AND THAT WILL REINFORCE THE 
EXPLANATIONS THAT I PROVIDE. THE OSE TECHNICAL MANUALS FOR THE VZ 222 
AND 300 (1983 AND 1985) ARE USEFUL. STEVE OLNEY'S BOOK (1987) ON 
ASSEMBLY LANGUAGE FOR SEGINNERS IS ALSO VERY USEFUL ON THESE TOPICS, 

FOR A WELL-PACED INTRODUCTION TO LOU ASSEMBLY LANGUAGE 
PROGRAMMING, THE TWO TANDY/RADIO SHACK BOOKS BY BILL BARDEN (1979 AND 
1982) FOR THE TRS-80 ARE AS GOOD AS ANY, PARTICULARLY SINCE THE ROM IN 
THE TRS-8@ AND YZ IS VERY SIMILAR. YOU MAY HAVE TO HUNT AROUND FOR 
COPIES OF THESE BOOKS AS THEY ARE OUT OF PRINT. 

LET'S START BY LOOKING AT THE STRUCTURE OF A BASIC PROGRAM IN MEMORY. 

1. FIVE BASIC TABLES & MEMORY UTILIZATION. 

| BY KNOWING THE ORGANIZATION OF A PROGRAM IN MEMORY, WE CAN MAKE IT 
PERFORM MORE EFFICIENTLY. ALTHOUGH YOU HAVE PROBABLY NEVER THOUGHT OE 
IT THIS WAY, (AND IT IS CERTAINLY NOT MENTIONED IN THE VZ MANUALS!), A 
BASIC PROGRAM RUNNING ON THE VZ ACTUALLY CONSISTS OF FIVE TABLES, 
BASIC PROGRAMMERS ARE VERY FAMILIAR WITH THE FIRST OF THESE, THE 
PROGRAM STATEMENT TABLE (PST), AS THIS IS THE ACTUAL TOKENIZED 
(COMPRESSED) PROGRAM, OR SOURCE, THAT IS WRITTEN, | 

THE OTHER TABLES ARE "WRITTEN" BY THE INTERPRETER WHEN THE PROGRAM 
IS EXECUTED. THE VARIABLE LIST TABLE (VLT) ACTUALLY CONSISTS OF TWO 
PARTS, THE SIMPLE "VARIABLE TABLE (5ሃፐን AND THE DIMENSIONED VARIABLE 
TABLE (DVT). THESE ARE POSITIONED ABOVE THE PST AND "GROW" AS THE 
PROGRAM EXECUTES AND "DISCOVERS" MORE VARIABLES - THAT IS THEY ARE 
DYNAMIC WHEREAS THE PST IS STATIC ONCE EXECUTION COMMENCES, (THE PST 
GROWS AS YOU WRITE THE PROGRAM) . 

` THE REMAINING TWO TABLES ARE LOCATED BELOW THE TOP-OF-MEMORY 
(TOM). (FoR DOS SYSTEMS, THE TOM IS LOCATED BELOW THE DOS VECTOR) THE 
UPPERMOST ONE IS THE STRING AREA THAT STORES THE STRING VARIABLES USED 
BY A BASIC PROGRAM. NOTE THAT QUOTED STRINGS ARE STORED IN THE PST, 
THE NUMBER OF - BYTES RESERVED IS FIXED BY THE CLEAR COMMAND AND THE 
DEFAULT IS 5@ BYTES. IT IS A STATIC TABLE. 

BELOW THE STRING AREA IS THE STACK WHICH "GROWS" DOWNWARDS IN 
MEMORY AND IS DYNAMIC OR CHANGEABLE. THE STACK IS USED BY THE Z8@ FOR 
PUSHING AND POPPING REGISTERS AND ALSO BY THE BASIC PROGRAM TO KEEP 
TRACK OF GOSUB/RET AND FOR/NEXT CALLS. 
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THIS COMPLETES THE FIVE TABLES USED BY BASIC. THE INTERVENING 
AREA OF RAM BELOW THE STACK AND ABOVE THE VLT IS CALLED FREE SPACE 
LIST (FSL) OR UNUSED MEMORY. IT IS SOUNDED ABOVE AND SELOW BY DYNAMIC 
TABLES (STACK AND VLT) AND THE SIZE ርሾ FSL CHANGES AS PROGRAM 
EXECUTION PROCEEDS. ۱ 

(YOU MAY WANT TO READ THE PRECEDING PARAGRAPHS A FEW TIMES, AS IT 
GIVES A RATHER "DIFFERENT" VIEW OF A BASIC PROGRAM TO WHAT YOU ARE ̀  
PROBABLY USED TO.) | 

A MEMORY MAP OF THIS SITUATION WITH THE <POINTERS> INDICATING THE 
START AND END OF THE VARIOUS TABLES WOULD 85 AS FOLLOWS ፦ 

| ===========================i «IY REG» 

! TOP OF PHYSICAL MEMORY ! ۱ 
t DOS VECTOR ON DISK SYSTEMS! 

B !=========================== | «78B81/2H» 

A | STRING AREA ! 
Š [4--——-—---------------------- | «78A0/1H» 
I ! STACK ! | 
C 1——————— 2202 سساسس | <78E8/9H> 

W ¦ FREE SPACE LIST | 
O | 
R I------------2--------------- |! «78FD/EH» 
& | DIM ۵ VARIABLE TABLE | 

| መመ መ መ= | <78FB/CH> 
A ( SIMPLE VARIABLE TABLE 
R [----------------------2----- | «78F9/AH» 
Ë | PROGRAM STATEMENT TABLE | 
A ! A | «7BAA/5H» 

! COMMUNICATION AREA 1 

|--------------------------- | 7800H 
| VIDEO RAM 
  | 79898و د د هد حا اس ااا سس |

ALL OF THESE SUBDIVISIONS OF RAM USED ፳ኛ BASIC ARE NOT FIXED AND 
MOVE UP AND DOWN DEPENDING. UPON WHAT ACTIONS ARE PERFORMED. INSERTING 
OR DELETING A LINE FROM A BASIC PROGRAM ALTERS THE SIZE OE THE PST. 
SIMILARLY, DEFINING A NEW VARIABLE, INCREASES THE LENGTH OF THE YLT. 
THE STRING AREA CAN. ONLY BE CHANGED BY THE CLEAR STATEMENT AND THIS 
CAUSES THE RELOCATION OF THE STACK. THIS IS A VERY DRASTIC ACTION AND 
RESULTS IN A MAJOR "RESET" OF THE VARIOUS TABLES. How DOES THE 
INTERPRETER KEEP TRACK OF THESE TABLES?/ 

. SINCE THE ORIGIN OF THE TABLES MAY SHIFT, THEIR ADDRESSES ARE KEPT 
AS POINTERS IN THE COMMUNICATIONS ÁREA OF THE VZ, I TRUST THAT THERE 
IS BEGINNING, SOME DAWNING OF THE RELEVANCE OF INFORMATION GIVEN IN 
THE VZ TECHNICAL MANUALS .. ۱ 

ON PAGE 11 OR 20, OF THE VZ 200 OR 300 MANUAL RESPECTIVELY, THE 
VARIOUS POINTERS ARE GIVEN. OLNEY PAGE 125 AND 129-130 PROVIDES A 
CLEAR DESCRIPTION OF THE FOREGOING. IF YOU HAVE THESE PUBLICATIONS, 
THEN SPEND SOME TIME UNDERSTANDING THE STRUCTURE OF A BASIC PROGRAM IN 
MEMORY. 

THE MANNER IN WHICH INFORMATION IS PACKED IN EACH TABLE IS A VERY 
INTERESTING TOPIC, BUT WILL BE LEFT FOR ANOTHER TIME AS IT IS NOT 
REQUIRED AT PRESENT. 
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2. RESERVING RAM FOR MACHINE CODE. 

WILL DISCUSS THE VARIOUS WAYS THAT MACHINE CODE (M/C) CAN BE 
 د

LOCATED IN MEMORY ALONG WITH THE BASIC PROGRAM. THEY FALL INTO 4 TYPES- 
LOADED INTO RAM WITH THE BASIC PROGRAM - APPENDED OR EMBEDDED, POKED INTO RAM FROM THE BASIC PROGRAM - SET-UP TIME REQUIRED. I. ALREADY EXISTING IN ROM - READY TO RUN. | LOADED INTO RAM AS SEPERATE PROGRAMS - TWO OR MORE MODULES, 

 + مہ رب

፦( ዙኀ < Hi. 

TYPE I. CAN BE LOCATED BELOW THE PST AND ABOVE THE COMMUNICATION AREA. THE COPYPRO PROGRAM ዕጾ LARRY TAYLOR USES THIS TECHNIQUE. METHOD 1 IN THE VZ TECHNICAL MANUALS DESCRIBE THE METHOD. METHOD 2 IN THE TECHNICAL  MANUALS  DESCRIBES AOW TO LOCATE M/C ABOVE THE PST AND SELOW THE VLT, OLNEY ON PAGE 47 ALSO DESCRIBES THIS TECHNIQUE. THE LATTER TECHNIQUE IS A BETTER METHOD THAN LOADING M/C BELOW THE PST, Bgrm METHODS HAVE THE ADVANTAGE THAT A SINGLE MODULE, OF COMBINED M/C AND BASIC, IS LOADED INTO CO-JOINED MEMORY LOCATIONS, | 
i 

YPE if. METHODS HAVE A NUMBER OF VARIANTS. GENERALLY THE M/C IS HELD IN DATA STATEMENTS WITHIN THE BASIC PROGRAM LOCATED IN THE PST, THe THING THAT IS INTERESTING ABOUT THIS TECHNIQUE IS THAT THE M/C CAN BE POKEO INTO THE BASIC PROGRAM AND EMBEDDED IN THE PST, POKED INTO FSL or RESERVED MEMORY, OR PUT INTO THE VLT OR STRING AREA. IT 13 OBVIOUSLY VERY FLEXIBLE, 

== ው + l سس مخ 59. joo መ= «y» " Ton ' ` ams — መሙ دم = د poe ? jr. I ECHNIQUES ¡HAT MODIFY THE PST IMPLY THAT Poe POKEING OF THE M/C NEED ONLY SE DONE ONCE AND THAT IT IS SUESEQUENTLY LOADED ALONG WITH THE BASIC PROGRAM, THE OTHER TECHNIQUES ARE MOT PARTICULARLY MEMORY EFFICIENT, AS TWO COPIES OF THE M/C ARE HELD IN THE PST, IN THE DATA STATEMENTS, AND ALSO IN ITS RUN-TIME LOCATION. METHOD 5 IN THE VZ TECHNICAL MANUALS LOWERS THE TOP-OF-MEMORY TO CREATE A RESERVED ARE OF RAM BELOW THE OCS VECTOR AND ABOVE THE STRING AREA, 

CLNEY ALSO DESCRIBES THE METHOD ON PAGES 37-38. FOLLOWING THIS LOWERING T IS NECESSARY TO RESET ALL OF THE BASIC POINTERS WITH A 
* 

CLEAR, (NOW YOU UNDERSTAND  wWHY!). THIS 13 SY FAR AND WIDE THE 3E37 METHOD TO LOCATE M/C AS IT GIVES IT AN UNAMBIGUDUS AND PROTECTED AREA IN WHICH TO OPERATE. IT IS EASY TO DESUG ALSO AS THE AREA CAN SE DISASSEMBLED IF REQUIRED. ONCE A RESERVED AREA OF MEMORY IS MADE, THE M/C CAN BE POKES IN AS IS DONE IN MY TONEGEN PROGRAM, OR IT MAY BE -OADED IN FROM DISK AS IS DONE WITH MOVEUP IN MY LIVENUP PROGRAM. THE MEMORY MAP FOR THIS ARRANGEMENT IS AS FOLLOWS - | 

1 ============================ i < ከ REG? 

| TOP OF PHYSICAL MEMORY : 
> DOS VECTOR ON DISK SYSTEMS! 
=========================== | 

۱ 
! RESERVED TOM AREA | 
| | <788E/FH> 
| =========================== ! «78B1/2H» 
| STRING AREA | | 
| መሠ ےس ےک موسم وم ریمپ | <78AQ/1H> 
l. STACK 
ٔ + 9 +. ١ ‹78፻8/98› 
| FREE SPACE LIST 

CONTINUED NEXT ISSUE . ےہ a 
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BY TOHN Lux Ton 

WHO HAS ል PRINTER THAT USES -A HALF INCH OR 12MM PLASTIC BASE 
CARSON TAPE? WHO WOULD LIKE TO BE ASLE TO RELOAD THE CASSETTE AND 
SAVE ል BUNDLE? WELL, IF YOUR PRINTER USES A CASSETTE WHICH EXPOSES 
ABOUT  26CM OF TAPE WHICH THE PRINT-HEAD WORKS ON, OR MAYBE OTHER 
CONFIGURATIONS, I MAY BE ABLE TO HELP. 

MY PRINTER IS A COMPUTE MATE 13@, MODEL CPB8@. ACCORDING TO THE 
BOX OF A PELIKAN RIBBON I ONCE SOUGHT, THIS CARTRIDGE IS USED BY QUITE 
A NUMBER OF PRINTERS INCLUDING A COMMODORE 4023 P, A SEKONIC, SHINWA 
AND PROBABLY OTHERS. A GLANCE AT A CATALOGUE REVEALS MANY OTHER 
SIMILAR TYPES. ALSO THE CARTRIDGE I USE HAS ል PROJECTING KNOB AT THE 
PINCH ROLLER END FOR MANUAL REWINDING. THE OPPOSITE SIDE HAS THE 
SOCKET WHICH IS ENGAGED ፳ሃ THE PRINTER MECHANISM FOR ADVANCING THE 
RIBBON. 

LAST YEAR WHEN WE WERE IN SYDNEY I GOT A YELLOW PAGES TO SEE ፲። I 
COULD FIND A SUPPLIER OF BULK RIBBON TO REFILL SPENT CARTRIDGES. 
AFTER A FEW DISCOURAGING CALLS I DISCOVERED A FIRM, LAZARUS RIBBONS, 
OF 7@ WOLSELEY RD., Mosman, 2088, PHONE (02) 960 22227. WHO. WOULD SELL 
ME A 128222 FOOT ROLL OF RIBBON FOR A REASONABLE PRICE. THEY WERE 
AWAITING STOCK FROM THE U.S.A., SO IN DUE COURSE I RECEIVED THE ROLL 
OF RIBBON POSTED TO MY HOME FOR $29.73 ALL UP! 

1 FIRST EXPERIMENTED BY REMOVING THE TOP OF THE CARTRIDGE BY THE 
JUDICIOUS USE OF A KNIFE. THESE TOPS ARE HELD BY  DOWELS, OR 
OCCASIONALLY WITH SMALL SCREWS AND DOWELS, BUT CAN BE REMOVED WITH 
CARE, HOWEVER THIS METHOD IS NOT RECOMMENDED, AS SPRINGS AND THINGS 
CAN CAUSE PROBLEMS. THE BETTER WAY TO GO ABOUT THE JOB IS TO FULL OUT 
THE RIBBON FROM THE DELIVERY END UNTIL THE CARTRIDGE IS EMPTIED. 

BEFORE PROCEEDING A FEW THINGS ARE REQUIRED TO DO THE JOB. A 
VIDEO/AUDIO TAPE SPLICING JIG, TANDY CAT. NO, 44-9570 AT ABOUT $6.95 
iS HANDY. L PREFER THE WIDER 3M MAGIC MENDING TAPE, BUT HALF INCH 
VIDEO SPLICING TAPE IS O.K. A SHARPER RAZOR BLADE THAN SUPPLIED BY 
TANDY IS ALSO USEFUL. WINDING THE NEW RIBBON. INTO THE CARTRIDGE CAN BE 
DONE MANUALLY, BUT TAKES TIME. L USE MY NEWLY ACQUIRED MAKITA 
CORDLESS ORILL COME SCREWDRIVER, SET IN REVERSE. IT IS SLOW ENOUGH, 
BUT DOES THE JOB VERY EFFICIENTLY. | 

WHEN THE TAPE IS ALL EMPTIED FROM THE CARTRIDGE, CUT THE TAPE - 
ACROSS THE FRONT, AND SPLICE. ON THE END OF THE REPLACEMENT TAPE. MAKE 
A GOOD SPLICE AND TRIM ANY EXCESS STICKY TAPE, THEN PULL THE NEW 

RIBBON THROUGH THE CARTRIDGE FROM THE DELIVERY END. IF YOUR SPLICE 
WAS FAULTY AND BREAKS INSIDE, YOU WILL HAVE TO TAKE THE LID OFF AND 
FEED THE TAPE THROUGH, MAKING SURE YOU. DON'T END UP WITH SPRINGS AND 
PINCH ROLLERS EVERYWHERE. 

PULL OUT A FOOT OR SO OF THE NEW RIBBON, THEN DEVISE A WAY OF 
MEASURING OFF THE REQUIRED AMOUNT FROM. THE. ROLL. USE CLEAN SOXES OR 
SUCH TO HOLD THE LOOSE RIBBON AND KEEP IT CLEAN. I HAVE FOUND THAT 
THE CARTRIDGES I USE HOLD FROM 25 TO 380 METRES. IT SEEMS TO VARY A 
eit. YOU CAN ፳፳5ፐ WORK OUT YOUR OWN METHOD OF MEASURING THE REQUIRED 
LENGTH. 

NOW TO LOAD THE NEW RIBBON INTO THE CARTRIDGE. THE WINDER KNOB ON 
MY CARTRIDGES GOES ANTI-CLOCKWISE, SO I HAVE TO SET REVERSE ON THE 
DRILL, FASTEN THE CHUCK TO THE WINDING KNOB WITHOUT USING UNDUE FORCE. 
THEN 1 HOLD THE CARTRIDGE VERTICALLY WITH THE DELIVERY END BETWEEN MY 

KNEES, ANO HOLDING THE ORILL IN MY RIGHT HAND COMMENCE LOADING, 
GUIDING THE TAPE THROUGH MY LEFT HAND TO AVOID ANY KINKING, 
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WHEN A COUPLE OF FEET OF RIBBON ARE LEFT, UNCHUCK THE DRILL. THEN 
CAREFULLY SPLICE EACH END, TAKING CARE NOT TO TWIST THE RIBBON, AND 
PUTTING THE SPLICING TAPE ON THE SHINY SIDE. IF USING THE WIDER TAPE, 
CAREFULLY TRIM WITH SHARP SCISSORS ANY STICKY TAPE EITHER SIDE OF THE 
RIBBON, THEN WIND THE EXCESS INTO THE CARTRIDGE. I SOMETIMES AGAIN 
CHUCK UP THE DRILL AND RUN THE RIBBON THROUGH TO CHECK ON THE SPLICE, 
BUT IF QUALITY SPLICING TAPE IS USED, THERE SHOULD BE NO WORRY. AT 
THE MOMENT I HAVE RELOADED 4 CARTRIDGES, AND FIND THAT I CAN DO ONE 
UNDER 20 MINUTES. 

THE SAVINGS ARE OBVIOUS. AT LEAST 19 CARTRIDGES CAN BE RELOADED 
FROM A 1000 FOOT ROLL OF RIBBON. DEPENDING WHERE I BUY RIBBON 
CARTRIDGES, AND THE BRAND, THE COST CAN AVERAGE,SAY, 320. THAT'S AN 
OUTLAY OF AROUND $200 AGAINST THE $30 I PAID FOR THE ROLL OF RIBBON. 
SO FAR I CAN'T VOUCH FOR THE QUALITY OF THE RIBBON, BUT WAS ASSURED IT 
WAS. BEST QUALITY FROM THE U. S.A. 

| E: FOUND IT ADVISABLE TO MAKE UP A COUPLE OF CHEEKS THE SIZE OF THE 
ROLL FROM MASONITE. THE HOLE IN THE CENTRE OF THE ROLL WAS ONE AND A 
HALF INCHES, SO 1 CUT A CIRCLE FROM HALF INCH PINE BOARD WITH A HOLE 
CUTTER, AND USED. THE PIECE FOR THE CENTRE OF THE ROLL. FORTUNATELY I 
HAVE A LATHE TO FINESH AND SAND THE CHEEKS AND CENTRE TO SIZE. ` 
POSSIBLY THE RIBBON CAN BE SPOOLED OFF WITHOUT SPILLING, BUT I TOOK NO 
CHANCES. A QUARTER INCH MACHINE SCREW AND NUT FINISHED OFF THE JOB. 

AS I INDICATED, I CAN ONLY SPEAK FOR THE CARTRIDGE USED IN MY 
RINTER, BUT ፲ SHOULD IMAGINE THAT MOST TYPES OF CARTRIDGE CONTAINING 

  HALF INCH RIBBON CAM BE DEALT WITH THIS WAY, COULD BE ANیوم تن ۱
OPENING FOR A COTTAGE INDUSTRY! ۰ | 

DOUBLE PREC نا = = on ARITHMETIC 
Ery D اا HUGHES 

WELL Il HAVE FOUND A 7 200/500 | BASIC ROM FUNCTION. THAT IS NOT 
MENTIONED IN ANY OF MY LITERATURE ON COMPUTERS. THE HASH SYMBOL (4) 
AFTER. THE LAST. NUMBER IM A MATHEMATICAL SUM GIVES YOU ‘DOUBLE 
PRECISION’ IN THE ANSWER UPL EO: 14 FIGURES IN SAID ANSWER... 18ኛ THE 
FOLLOWING +- | 

2222. * 2222. | RETURN = - ANSWER. IS. 4.95728E«06.- 
2222 * 22228 . | «RETURN» - ANSWER rs 4937284. 
2222222 * 2222222 «RETURN» - ANSWER rs 958276172 
2222222.* 22222228. ን وف —-ANSWER Is. 4958270617284. 

= 

MUCH MORE ACCURATE. WHEN YOU HAVE MORE THAN SIXTEEN FIGURES IN THE 
ANSWER YOU GET A-—D+OR-@5 oR .WHATEVER. THE 'D' STANOS FOR DOUBLE 
PRECISION. HAVE. FUN METH THIS. I SURE HAVE. NEVILLE HUGHES. 

NEVILLE IS RIGHT UP TO A POINT, THE '£' SYMBOL WAS NOT IN GENERAL 
LITERATURE THAT CAME. WITH THE VZ. COLIN BRIDGE, A LOCAL MEMBER 
REMINDED ME THAT THERE WAS AN ADDENDUM THAT CAME WITH SOME VZ 5005 > on 
HOW TO ACHIEVE DOUBLE PRECISION ARITHMETHIC WHICH IS REPRODUCED BELOW. 

DOUBLE PRECISION ARITH. ቸቸ 

THIS IS ልለ RECOMMENDED METHOD FOR THOSE USERS WHO WANT TO USE THE 
COMPUTER TO DO DOUBLE PRECISION ARITHMETHICS. THE SIMPLE EXAMPLE 
BELOW. SHOWS THE ፓም ንጋ SUN | ۱ | 



DOUBLE PREC. ADDENDUM CONT. 36715 

10 CLEAR 186 
20 ۸۵25۱۳3۵ (10/9#) 
30 PRINT"A 83 
49 BS=STRS (VAL (AS) *VAL (AS) ) 
50 00 * A" 38S 

iM LINE 10, THE PROGRAM RESERVES 100 BYTES FOR STRING OPERATION. 
IN. LINE 20, THE VARIABLE IS DEFINED AS A STRING WITH AN EQUIVELENT 
VALUE 65 16/9. THE '#' SIGN FOLLOWING 10/9 TELLS THE COMPUTER THAT 
THE VALUE 18/9 SHOULD BE IN DOUBLE. PRECISION REPRESENTATION. 

LINE 30 PRINTS OUT THE VALUE ዕጾ 18/9 IN DOUBLE PRECISION VALUE. 
IN LINES 48 AND 56, THE VALUE OF 10/9%10/9 IS CALCULATED AND PRINTED 
OUT IM DOUBLE PRECISION VALUE. ~- 

TvPE "RUN" AND THE COMPUTER WILL HAVE THE RESULT AS FOLLOWING. 

DOUBLE PRECISION ARITH. IN USE 

ALTHOUGH THE ABOVE WORKS AS DESCRIBED, THERE IS AN EASIER WAY 
SIMILAR TO WHAT NEVILLE WAS USING AND YOU DON'T. HAVE TO USE THE 8 
AND VAL FUNCTIONS. IN THE MEANTIME TYPE IN THE DEMONSTRATION PROGRAM 
BELOW AND SEE FOR YOUBSELF. 

P4CXT Es Usg POKES To DEFINE VARIABLES IN LINES 20 TO 48 AS SHOWN IN 
REM STATEMENTS IF YOU HAVEN'T AN EXTENOED BASIC. 

190 CLS: ٢ 
20 DEFINT A:A=1/3:PRINT A:TAB (20) "INE" REM... POKE 30977,2 
38 DEFSNG. B: B=1/3:PRINT هو )207 58" REM. ... PORE: 30978,4 
49 DEFDBL C:C=1/3:PRINT C;:TAB(28)"DBL":REM ... POKE. 30979,8 
29) EDD CO:TAB(2O0I"DBL" | E 
90 BZ=1#/3:PRINT BL; is ہی رش 

RUN <RETURN> 

B INTE 
552235. INGA. CINE 30 . 
(3533333432674408 - DBE: LINE 40 
.35353353555555555..DBLz EINE 5O. 
222222. | SNG; LINE 60 ۰ 

LINE 20 DEFINES A As AN INTEGER VARIABLE AND PRINTS.RESULT. 

LINE 38. DEFINES B AS. A SINGLE PRECISION VARIABLE. AND PRINTS. RESULT. 

LINE 40 DEFINES C AS A DOUBLE PRECISION VARIABLE ANO: PRINTS RESULT. 

LINE 50: THE #۰ SYMBOL IS USED FOR INCREASED ACCURACY. 

LINE 860: ALTHOUGH THE '#' SYMBOL WAS USED IN THE FORMULA THE RESULT IS 
SINGLE PRECISION BECAUSE LINE 30 08 ANY VARIABLE STARTING WITH 
'B' AS SINGLE PRECISION. 

NOTES ONLY ል DOUBLE PRECISION. VARIABLE CAN HOLD A DOUBLE 
PRECISION SUM. n 
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ዎፅ 

ጫዳዱዬዩ።፦-=2=ፎጄ፻< MEMORY EXP. CONT — = 17و  

HPA 8 THAT'S A LOT OF MEMORY FOR THE HUMBLE VZ AND WOULD SHAME 
MANY A COMPUTER. THE MEMORY IS MADE UP IN THE FOLLOWING WAY: 

7800H-7FFFH (307200-32767D) - START OF USER MEMORY. 
ag08H-BFFFH (327680-491510) - U4-32K SRAM (ONLY 18K USED). 
CO00H-FFFFH (49152D-85535D) - U5-US-128K SRAM/S. 

MOST WOULD ONLY ENABLE 144K (32K+128K) OF MEMORY LIKE I DID AND IS 
ADDITIONAL MEMORY THEY WOULD HARDLY EVER USE. AND NOW TO THE CIRCUIT. 

SAME AS USED IN U د — 1 هج 1 SE و THIS 5 مع 8 DECODER IC IS 3 
1 27 AND IS USED ۵ THE S46 RAM PACK AND DECODES 1/0 ADDRESS 1 

INITIATE SANK SWITCHING. 

TH 
3 

E 
rf 
£ : 

iva: THIS 5 BIT LATCH IS ACTIVATED BY U1 جو جور  AND 
GENERATES THE EXTRA ADDRESS LINES NEEDED FOR SANK SWITCHING.  O/P's 

“ር QU-(Q2 GENERATE እ1ዓ-ል15 AND IS USED TO BANK SWITCH US-UB. AT POWER UP 
OR RESET ALL BITS ARE LO so BANK ۵ IN US IS SELECTED, 

UZA- 1. > = Z= =a Z= THIS. i oF 3 DECODER IC IS DESIGNED TD 
DECODE IN 16K BLOCKS AND THE FIRST 2 هر دو AREN'T USED. 982 ENABLES U4 
VIA ITS CS BAR (CHIP SELECT) IM THE ADORESS RANGE SOGGH-BFFFH. 55 
SELECTS THE BAMK SWITCHING ADDRESS RANGE OF  COOBH-FFFFH. 

FR SPs THE AND HALE OF THIS IC IS USED TOےہ  LOGان مم  
SELECT 1 oF & (UE- 38) TASK SRAMS AND. ONLY. ONE CAM SE SELECTED AT ANY 
ONE TIME. — & 8 Ai?’ & ALS} CONTROL WHICH 128K SRAM zs SELECTED 
WITH ALL BITS LO om L2, . QU ON USE GOES 6 AND ENABLES US VIA ITs CS. 

USE-OPTIONAL و TF you WANT TO USE ONLY ONE 128K SRAM THEN 
YOU CAM BYPASS USB. CUT LINK BETWEEN ር 8 D AND CONNECT A TO C. LEAVE 
IN LINK BETWEEN vie à. 5 THOUGH. AS IT WILL HAVE NO EFFECT ON CIRCUIT AND 
WILL SAVE FROM. CONNECTING B. IG دکال IF YOU WANT TO ADD MORE 128K 
GRAMS: CRIPS LATER. THEN.) CHANGE LINKS BACK. TO. ORIGNAL CIRCUIT. 

Se ALTHOUGH 75LSXX CHIPS ARE 5دج >  OU CAN GET THEM ASد  Pereو  
BUT THEY ARE A LITTLE SIT DEARER. + 

E 

+ 

SHOWN, USE 788078. 
S THEY HAVE A LOWE 

EY ERANSTEN- IG PENOUTS - MENOR:ےہ ےس 200/300  

i Ad 964-875 

“ር ہی مم 127 .  54K-512K EXPANSION x "A هدم ال ሠ جو ح 12 RAMDISK 
tETG te 3 4 32K RAMDOS 

E ra: r mj | 
1/0 A2ÍB-A235 

RE» i» OE f GUY ዬ. (ኮነኑ "Ic 
EE A 

 وړم h يتم طخ دهرا يعاب ےک ھی هل سس ھم نیت ان کہہ AL ANI ፌዲ La ህይል AIT a ےھت 3 ےہ و دند ټولی نيپپ ፋራን ہم یب LI مسمي ل هد ۴

mu8  

̀ 7415129 . ںی و  HM528128 
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